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The oririnal renorts by Dr. Jicholas !, Jmith, Jr. oa Ireject Tabriel
(Lovember 12, 1742 and ovember o, 17°71) coneluded that lOS nominal boﬁbs
could ve exploced without resultins in larre-scale disasters fro- secondary
effects. This conclusion was based o. assmptions of high air hursts and
s:me distribution of bursts in space and tine, and was derived from consider-
atlons of the inrediate as well as delaved effects of radiation and of stron-
tiun insresiion resulting from widespread fall-out. Tie Gabriesl reports

have “een ertencded tirov'h a staff strdy to concider more localized

recional effects which mi-nt result from the tactical vse of atoric Yeapons

inder varions reather conditions, BEST COPY AVA“_ABLE

2. lonr-Zance "Tferels of ik lir Tursts
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of each momh will fall ovt rer square riile -- a ficure which allows
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for a local variation of ten tires over the observed averare,
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stokes! Law is consicered not to be valid for sub-micron particles
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AL g of borb debris, with the result that fall-ocut cannot be accurately
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2.2

2.3

2.4

Ixternal radiation hazard due to the debris from 105 nominal bombs

would not be lethal, The total dose to a man standing in an atmos-
piere (5 m'les 1irh and 2 x 107 square miles area) containiac all
the debris from 105 nominal bom>s wonld amount to only about & r.
Te cose to a man stancdinge on the earth's surface on wﬂich all the
debris had fallen out wovld receive an initial dose rate (after 50
hours) of 1.25 r/ar and an inte~rated dose of 315 r over a lifetime.
This worlcd entail some shortenin~ of life ancd sipaificant genetic
chanres,

Inhalation dose to t:e lungs from the contaminated atmosphere men-

tioned in paragrarh 2.2 mi~ht amount to 90 rer in the first week,
and less thereafter. 3Jecause the lungs can tolerate several
thousand rep, this dose is not consequential. Carcinogenic effects
have not been demonstrated for small isolated racdioactive particles
in the lungs, bvt the accurmulation of large nwbters of radioactive
particles mirht constitnte a hazard which cannot be dismissed.
Inrestion of radiocactive stroatium is an imrortant (but not neces-
sarily the controlling) factor in considering lons-range hazard cdue
to bomb debris, and produces its estinated mid-lcthal coffecct vien

5
7 = 107 norinal borbs are exploded. Tiis number is calculated from
the assumpiions that: (1) strontiun-°0 is more toxic than ot:er

fission products or »lutonium; (2) the mid-lethal dos= is 10 micro-
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rrams of 5r7° fixed in the skeletony (3) 200 recrle derive their
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er square mile of arable land; (L) tie proportion of strontium

in the sqrare nmile of soil wich finds its war
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skeletons 1is 10-3. Tese asnects as well as factors of biclogic

concentration neced rach wore sty and experimentation.
~snelvsion., 7 the above discvasion involvine loat-rante reciation
: C : g : e s v . .
and in-cstioa azards, 107 norinal morbs is believer to e 2
~

reasenanlv safec nwiter, wits an wnccrtainty factor of 10--1007,
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Taenlized and “erional “f£focts Tosvliine from Tactical "'se

Tear Surface Bursts

‘xncrience with tower, surfacc and uncer; round bursts iadicates
#hat a larce fraction of the total radioactivity (of the order of
half) is plated on matcerials wiich arc swept w~ from the cround and
demosited rithin relatively short (istances. The active arcas are
the eraicr, an adjaccut arca Cowmrind, and a more rcrole area sone
i les covmrrind into which marticles of sizes of the order of 75
microns will fall,

;

Nata from Trinity and Jan lc arc ortranolatec, as shown L _able
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3.1,

(a) .c

on tie basis of the following asstmptions:

ivity is pronortiosal to onorey vield.

+

(b) IDmsts for a 13-¥7 shot will ro twice as ichoas in Janmle
. . b4

and Tor a 20-¥T sint 2.25 times as hich as in Janrlc {10
~ive rosvlts corparablc to Ty aitv).

(c) rriaciral —ode of fall-out is -ravitaticnal.

() itros~ioric coaditions are as n Jan~le.

These asswrmtions lead to the conclusion that the fall-out pattorn

i1l be  corotrically similar to that of Janrle, of twice the linear

38

Jdimensions and four *ires the arca Zor 13-iIT shot.




Fxtranolation of Fall-out Tatterns from 1,2 W T Janﬁle Twots to

rizpd serzsa s opronen

13 01

anc 20 KT uear— surface 3ursts, under Similar

To ~orrapnhical and

Vetenrnlopical Condiltions

_nterratec

Tose ()

Dirmensions ‘aciation Levels (r/hr)

Area and D.stance| Time Taxirun | Averafe [ azirum| Averare
JE CLz I '
Crater s, o £t Hyeh | 100 1 12,000

,080 £t | 1315d i n
Adjacent J !
hot area| U,2ri Z 12094 121 5C0 i 2500

nfel S 720

Remote :
hot area | U,center

at 13 i

Qmi ¥ Sni T 33 3=l 165 15-20
13 KT
Crater Dianmeter
500f't nyol 100 12,C00
'1415¢ i
Adjacent
hot area | lmi Y 120° H4L 3,000 1,200 7,500 3,0C0
il 1,259 500 6,250 2,500
4ok 30 17 3, C00 1,L40
Remote
hot area 25 mi H12 £0 5 500 50
125 ni?
20 X7
Crater Dianeter
600ft 42l 100
4154 L
Adjacent
hot area | L.Smi ¥ 120°| n4! 3,500 1,400 8,800 3,500
F41 1,5C0 €00 7,500 3,000
Hi2l 38 15 14,500 1,300
[Remo te
hot area 30 mi 1525 €0 6 600 €0
150 mi? !
dote: e believe these estimates are accurate within order of ragnitude,

but refinement is impractical because of variations in soil,
toporraphy and meteorolory.
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Conclusiod. Considerin~ the thrce ot areas resultin- from a
near-crovnd burst, it aprcars *tat porsonncl wonld be cxelnded
from the crater for many davs. Fall-out in mod reather ovir
about 17 squarc miles adjacent to a 13-iT burst (or 21 for 20 i)
would result in inteeratecd doscs of seviral thousand r, wita
lev-ls hi-h enouch to lirit use o° the arca for sone days. It is
unlikelvy that any scricus p.rso.anel damace would rosult from tac
remote area of fall-out about 25 miles away, with the nossible
excention of beta ray burns from narticles falling dircctly on the
sin., Tactical use of multinle bombs uncor {hese conditions

ronld lead to limited areas of sirnificant contamination.

3,2 Fall-out 7"it™ Snow or Fain

3.21

T+ is assumed (rithovt sufficicint actual evicence) that snow and
probebly rain will remove Sehris al~ost complctely from air in
w-ich these nrecinitations ars formed, and prohably from air
thyoreh wiich they fall, Tablc 3.7 was caleulated, showine maxi-
mum possible fall-out duc to weather conditions as an atomic cloud
sprcacds throuvsh a 10° wedre. Tinder extrome weather conditions,
the wash—out from a 13-1T borb would be notentially lethal to a
larre fraction of the inhabitants in an arca of considerably less

than 100 square milcs (tarins LOO r as the mid-lethal cose).
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3.22
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flote: Since the preparation of Table 3.2, Col. Benjamin olzman

(now at the War College) has discussed with us a somevhat similar,
but extended, approach. He obtained actual wind trajcctories
taken at 12-hour intervals over a period of a week, and ori:rinating
at a point in central Cermany. Ixtending each trajectory until
precinitation was encountered, then calculating fall-out as in
Table 3.2, he shows a pattecrn of fall-out. The obvious extension
of this mcthod is to preparc such a pattern for each of the four
seasons, and thercby obtain a probability pattcrn. Frecinitation
data are available for much of Jortiwestern Europe.

Hote: Te hirhest wash-out obtained during Buster-Jan-le was 8+
curies per squarc mile at Rochester, New York, The lowest level

recormenced by the loyes Fanel for Rediologic Warfarc is 3 mcga-

curies per square milc,
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